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Abstract. This study attempts to detect whether power lines, power line towers, or both have
an impact on the selling price of proximate residential land and to measure the magnitude
of these impacts If they exist. Secondly, it attempts to determine whether any impact which
is found to exist is diminished through time possibly as the growth of trees obscures the view
of towers and lines, as attitudes change, or as uncertainty about the effects diminishes.
Finally, the extent to which the impact extends beyond lots with an easement is considered.
Throughout, the focus is on the value of land even though the use of developed property sales
would ordinarily preclude such a focus. The approach is that of a hedonic price index in
which selling price is a Cobb-Douglas function of a number of property characteristics with
land area being just one of the characteristics. By shifting the other property characteristic
variables, it is possible to obtain predictions of land value alone.

Introduction

There is some evidence that high voltage transmission lines and towers do not penalize
proximate residential property in terms of selling price. Doubt is cast on the accuracy of
this evidence because of the combination of two factors: (1) lot area is not held constant in
these studies, and (2) developers tend to increase the area of lots that have an easement
for a power line, while perceived lot area goes beyond the true lot line along a corridor
right-of-way. Thus larger lot area, real or perceived, may compensate for proximity to the
lines thereby disguising the penalty. What is needed for just compensation is knowledge of
the impact on selling price while holding constant such things as lot area, real or perceived.

Literature

The issue of larger lots being associated with power lines thus offsetting detrimental
effects was first mentioned by Kinnard [6] and later by Alleman [1]. A prime example of this
kind of error is to be found in the survey results of Carll [3]. A more subtle error is found
in the work of Bigras [2], and Derbes [5] (see also a recent working paper by Kinnard,
Mitchell and Webb [7]). Derbes’ sample includes lots that are almost exactly the same size
and shape regardless of whether the lot is contiguous to the right-of-way or removed from
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the right-of-way. While it may scem that Derbes has controlled for lot size, he has not done
so in an important sense. Similarly, Bigras compares average unit prices of contiguous
parcels to those of other parcels, ignoring the effect of the rights-of-way. Those lots that are
contiguous with the right-of-way are larger in the sense that they have substantive use of
the greenbelt that is the right-of-way. The open view is certainly available to them, and as
a matter of practice, contiguous property owners have been known to extend their use of
the right-of-way to swing sets, gardens, and other explicit use. Suppose that the greenbelt
had not included power lines. One might expect that proximate properties would receive a
premium. If we find that there is no premium or discount, it is natural to imagine that there
are offsetting effects.

This paper avoids the Derbes/Bigras problem by using a sample of properties proximate
to a power line located on easements rather than a fee right-of-way. In so doing, this paper
raises new questions and provides results concerning whether the value decrement is simply
associated with the easement and not with proximity to the line, ceteris paribus.

This paper is also differentiated from the previous literature in that it tests the hypothesis
that the impacts of power lines diminish through time. Both Kinnard [6]) and Reese (8]
introduce the idea that the impact would be diminished if power lines and/or towers are
screened from view. Kinnard also offers the opinion that the impact diminishes through
time. While it is tempting to hypothesize that diminution of the effect is caused by the
growth of trees that screen the lines and towers, there are a number of other reasonable
hypotheses that are consistent with such a trend.

The Hypotheses and the Model

The first hypothesis is that residential selling prices are related to both proximity to the
lines and proximity to the towers. Of course, the form that these relationships take is very
important for measurement and for policy purposes. So, more specifically, it is very likely
that lines and towers have a large negative impact in close proximity but that any impact
declines at a decreasing rate as distance increases. Additional distance beyond a few
hundred feet might make very little difference.

The second hypothesis is that any impact of the power lines and towers might be lessened
through time. The following model was developed to represent these hypotheses:

L 7
SP, =& [] xyexpl ¥, Bx,+ B(MOS)+ B(1/DLN)
Jj=1

=6

+ B(MOS/DLN) + B, (1/DTWR) + B (MOS/DTWR) n
where
SP, = the selling price of the " property,
v; = the " characteristic of the i property or sale,
DLN, = the distance in feet from the center of the & property to the transmission
line (i.e., the center of the easement),
MOS, = the month of sale of the # property, and
DTWR, = the distance in feet from the center of the # property to the nearest tower.
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According to the first hypothesis,

B, B <0.

The second hypothesis suggests that

B Bi2>0.

Also, the relative magnitudes of £ and B, and of £, and S, should be such that the
direction of the impact of lines or of towers is not reversed within the relevant range of
MOS. That is,

B+ B (max MOS)<0, and

B + B (max MOS)<0.

The Data and the Variables

The data are those that were used in Colwell and Foley [4] with the addition of variables
for distance to a tower and the presence of an easement. Data were obtained from several
sources. Large-scale plat maps furnished by the surveyors facilitated the accurate deter-
mination of lot areas and distance to the transmission line and towers. Data on property
characteristics were obtained from property appraisal cards in the office of the supervisor
of assessments.

Revenue stamps on each deed, verified by the transfer declaration, provided the selling
price data. The transfer declaration discloses the full amount of consideration, the date and
type of deed, certain characteristics of the property, and whether the transfer is between
relatives or is a compulsory transaction. Since January 1, 1968, it has been necessary in
Illinois for both parties to the transaction or their agents to attest to the accuracy of the
transfer declaration by signing it. Willful falsification of the selling price on the transfer
declaration constitutes a class B misdemeanor. Thus, it is felt that the price data are
relatively accurate.

All properties in the sample are within 400 feet of the center of the electric transmission
line in two subdivisions, Holiday Hills and Windsor Village, of Decatur, Illinois [4]. The
sample consists of 200 sales from these study areas. The sample period is nearly eleven
years, extending from January 1, 1968 to October 31, 1978. The beginning of the sample
period is the day on which the Real Estate Transfer Act became effective.

Six variables describe the characteristics of the site and improvements. These are lot size,
building size, number of bathrooms, basement, garage size, and the presence of a deck.
LTSF is the area of the lot in square feet. Because of the tendency for lot areas adjacent to
an electric transmission line to be larger, the only way to distinguish the partial effect of
proximity of residential property to the line on selling price is to include a lot-area variable.

LVSF+1 refers to the living arca of the house in thousands of square feet plus 1.
BATH + | represents the number of bathrooms plus 1. The basement variable, BSMT+ 1,
is a linear transformation of a4 more conventional basement variable that takes on values of
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0, 0.5, and 1. The conventional variable is multiplied by 2 before adding 1. So this variable
equals | for a property with no basement; 2 for a property with a half basement; and 3 for
a property with a full basement. GRSF + | is the area of the garage in thousands of square
feet plus 1. .

The estimated elasticity coefficients for these five variables, LTSF, LVSF+1, BATH+1,
BSMT+ ], and GRSF+1, are expected to fall between 0 and 1, indicating diminishing
marginal contributions from each of these five variables. The sum of the estimated
coefficients on these five variables should be close to 1, indicating constant returns to scale
in these vanables. If so, doubling all these five variables results in doubling the selling price,
other things remaining equal (i.e., two identical residential properties would be worth twice
as much as one).

The four improvement variables (LVSF+ 1, BATH+ |, BSMT+ |, and GRSF+ 1), each
have 1 added so that the property need not have some particular improvement such as a
garage or a basement in order to have a positive selling price. Although this has practical
consequences, because garages and basements do not exist throughout the sample, it may
be viewed as just a conceptual nicety for the living area and bathroom variables. However,
as a practical matter, it should be possible to predict vacant lot price using this model as a
result of having shifted the improvement variables by adding | to each.

There are two dummy varniables, DECK and NBRHD. DECK indicates whether or not
the house sold has a deck or porch and NBRHD indicates whether the property is in
Holiday Hills or Windsor Village. NBRHD=1 for Holiday Hills. The antilog of the
coefficient on a dummy variable such as a DECK or NBRHD is the ratio of the selling price
of a house with the feature to that without.

All the seven variables described above were included in Model 1 so that the partial
effects of the towers, transmission lines, and the impact of time on these effects may be
detected. The variables 1/DLN and I/DTWR measure proximity (i.e., the reciprocal of
distance) of residential property to the electric transmission line and to the tower,
respectively. Thus, as distance to the line or tower increases, the proximity variables
decrease. If the coefficient on the proximity variable is negative, selling price rises and

Exhibit 1
Summary Statistics of Data

Variable Maximum Minimum Std. Dev. Mean
SP 53.9 15 8.191 27.977
LVSF 2.852 0.816 0.399 1.416
BATH 35 1 0.38 1.357
8SMT 3 (o] 0.831 0.835
GRSF 0576 0 0.146 0.32
LTSF 30.75 5.416 4.201 9.863
DECK 1 0 . 0.434 0.25
NBRHD 1 0 0.385 0.18
MOS 128 0.733 35612 59.744
OLN 400 10 122.028 199.624
OTWR 1443 60 181.779 307.288
ESMT 1 0 0.484 0.37
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approaches an asymptote as distance increases. The function is, however, not remarkably
well-behaved as distance gets very small.

The variables MOS(1/DLN) and MOS(1/DTWR) are constructed to detect the impact
of time on the effects of the two proximity variables (DLN, DTWR) described above. The
speculation is that any effects that do exist might be diminished through time. This
diminution may be attributed to the growth of trees obscuring view of lines and towers,
chuanging attitudes about lines and towers, or a reduction in the uncertainty of the effects of
lines and towers.

Summary statistics for the raw data are provided in Exhibit 1. Note that SP is in
thousands of dollars. LVSF. GRSF and LTSF are in thousands of square feet, and DLN
and DTWR are in feet. All other variables are self-cxplanatory or explained above.

Estimation and Results

In order to make the model susceptible to linear estimation methods, equation (1) was
transformed into natural logarithms as follows:

In SP,= f,+ B(ln LVSF+ 1)+ B(n BATH + 1)+ B(ln BSMT+1)
+ By(ln GRSF+ 1)+ BIn LTSF)+ B(DECK)+ B(NBRHD)
+ B(MOS)+ B (I/DLN)+ B ,(MOS,/DLN )+ B,(1/ DTWR)

+ B AMOS, |DTWR) (2

Two versions of the transformed model were estimated using Ordinary Least Squares with
the results shown in Exhibit 2 (see Models 1 and 2). While Model 1 provides estimates for
all the parameters in equation (2), Model 2 omits the last two variables, the ones relating
lo towers.

The explanatory power of these models is quite high. The adjusted coefficient of
determination for Models | and 2 are both 0.771. Unadjusted, about 78.5% of the
variation in the log of selling price is explained by these models. Every cocfficient has the
expected sign in both models.

All but four of the coefficients in Model | differ significantly from zero at the 90% level
of conlidence. The exceptions are the coefficients on DECK, 1/DTWR, MOS/DLN, and
MOSIDTWR. The first two of these are only significant using a one-tail test at the 90%
level of confidence. A case could be made for a once-tail test being the appropriate test. The
MOS/DTWR is insignificant at any reasonable level of confidence. All but one of the
cocflicients in Model 2 differ significantly from zero at the 90% level of confidence. The
exceplion is the coefficient on DECK. Model 2 differs from Model ! in that it excludes the
variables |/DTWR, and MOS/DTWR.

As distance to the line approaches infinity, the rate of appreciation becomes simply f; in
this model. Thus, the product of this coefficient when multiplied by 12 yields an annual rate
of appreciation during the sumple period for properties not impacted by the power line.
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Exhibit 3
Land Value as a Function of Distance to a Transmission Line
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The proximity variable 1/DTWR worked less well than the corresponding power line
variable in Model 1. As shown in Model I, the coefficient on this variable is not
significantly different from zero at the 90% level of confidence. Thus, this variable is
excluded from Model 2.

The coefficients on the variable MOS(1/DLN) are significantly positive in both Models
| and 2. This means that the impact of the proximity variable (1/DLN,) diminished through
time. The impact of time is illustrated in Exhibit 3 utilizing the parameters in Model 2 and
MOS=120. The value impact of distance to the power line disappears after 13.5 years
according to Model 1 and 12.4 years according to Model 2, These periods date from the
time of the first observations in this study and not from the time of the announcement or
installation of the power lines. The MOS/DTWR, variable was included in Model 1.
However, this variable proved to be insignificant, thus it is excluded from Model 2.

In both models, the coefficient on the neighborhood variable indicates that a Holiday
Hills location is more cxpensive than a Windsor Village location. The premium is
approximately 8.3% and 8.8%, for Models 1 and 2, respectively.

The coefficient on the variable DECK is significantly positive in both Models 1 and 2.
The premium due to deck is approximately 3.5% and 3.1% for Models | and 2,
respectively. Decks and porches are generally small in these neighborhoods, thus it is no
wonder that their impact on selling price is small.

The coefficients on the five property characteristic variables (In LTSF, In LVSF+1, In
BATH+ 1, In BSMT+ 1, 1n GRSF+ 1) are each significantly between 0 and 1, in both
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Exhibit 4

Correlation Coefficients

In LVSF+1 ln BATH+1 In BSMT+1 In GRSF+1  \nLTSF DECK  NBRHD MOS I/DLN, MOS/OLN; |/DTWR ESMT
In BATH+ 1 0.64
In BSMT+ 1 0.30 0.37
In GRSF+1 0.08 017 0.16
in LTSF -0.16 -0.20 -017 013
DECK 0.23 0.15 -0.03 0.21 0.01
NBRHD 0.03 0.02 0.34 0.14 0.32 0.15
MOS -0.01 ~0.05 -008 -0.03 0.02 -0.06 -0.06
I/DLN, 0.33 0.27 0.14 0.04 0.46 013 on 0.08
MOS/DLN,; 0.25 0.26 0.13 0.08 0.35 0.05 0.05 0.39 0.85
|/DTWR 0.02 -0.1 0.03 0.06 0.23 0.1 0.01 0.03 0.26 0.19
MOS/DTWR 0.06 -0.09 0.01 0.02 0.14 0.12 -0.04 0.58 0.23 0.39 0.72
ESMT 013 ~-0.12 0.01 ~-014 0.30 0.30 0.07 0.06 n.a. n.a. na.
(I-ESMT)/DLN, 0.26 0.44 018 0.16 018 -0.1 -0.07 0.05 n.a. na. na. -026

il
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models, indicating diminishing marginal contributions from lot size, living area, bath-
rooms, basement and garage. The sum of these coefficients is close to unity indicating
approximately constant returns to scale in these five variables. These variables, of course,
are highly related to excluded variables but, in general, are not themselves highly
interrelated, as shown in the matrix of correlation in Exhibit 4. The exception is the
relationship between living area and baths.

Eliminating Easement Impact

There may be the suspicion that the proximity variables in Models 1 and 2 work only
because properties with eascments are included in the sample and the impact of the line
extends only to those properties. This suspicion implies that all the value effects of the
transmission line derive from the presence of an casement and its concomitant restriction
of rights. The following transformed model including easement variables was developed in
order to separate the value eflects duc to an easement from those purely related to
proximity.

In SP,=oy+ oy(ln LVSF+ 1)+ a(in BATH+ 1)+ ei(In BSMT+1)
+a(ln GRSF+ 1)+ alln LTSF) + a DECK)+ on(NBRHD)
+ o (MOS) + a(ESMT) + o ({1-ESMT}/DLN,) 3)
where

ESMT = a dummy variable with ESMT=1 for properties having an easement
and ESMT=0 if they did not have an casement.

Model 3 above was estimated using Ordinary Least Squares and the results are shown in
Exhibit 2. All the coefficents in Model 3 differ significantly from zero at the 90% level of
confidence, except the coeflicient on DECK which is insignificant. The adjusted coefficient
of determination for Model 3 is 0.772.

The dummy variable for easement (ESMT) is significantly negative in Model 3 meaning
that easements have negative impacts on property values. More importantly, the coefficient
on the [(1-ESMT)/DLN] variable is significantly negative meaning that value increases
away from transmission lines on lots without casements. Thus, it is not just the easement
but it is also purely proximity that has an impact on value.

Otherwise Model 3 is similar to the other models. The annual rate of appreciation for
Model 3 is 7.8%. Like Models | and 2, the cocfficient on the neighborhood variable
indicates that a Holiday Hills location is morc expensive than a Windsor Village location.
The premium in Model 3 is 5.2%. The coefficient on DECK, however, is insignificant in
Model 3.

All the coefticients on the five property characteristic variables (In LTSF, ln LVSF+1,1n
BATH+ 1, 1n BSMT+ |, ln GRSF+ 1) worked as expected for Model 3 also. Each of the
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coefficients is significantly between 0 and 1, indicating diminishing marginal contributions
from lot size, living area, bathrooms, bascment and garage. Again, the sum of these
coeflicients is close to unity indicating approximately constant returns to scale in these five
variables.

Multicollinearity

Exhibit 4 gives the correlation cocfficients for the correlations between all pairs of the
explanatory variables that appear in the same equation. As far as the physical charac-
teristics of the properties themselves, it appears that the only substantial collinearity is
between the living area and bathroom variables. Yet the relative and absolute sizes of the
cocfficients on these variables are within the anticipated ranges, so there may be no
problem here.

As is generally the case when developers plat a subdivision after a transmission line is in
place, lot size is correlated with proximity to the line. Developers appear to compensate
those located along the line with larger lot sizes. The existence of this relationship is the
reason for the inclusion of a lot size variable. To omit the lot size variable would tend to
lower the estimate of the impact of the transmission line.

The month of sale is highly correlated with the two variables in which it is found as the
numerator (i.e.. MOS/DLN, and MOS/DTWR). The impact of this can be seen on the
difference in the estimated cocfficients on MOS in the two models. Model 2 which excludes
the MOS/DTW R variable has a higher cocfficient on MOS. This suggests that it is not just
the passage of time or general appreciation that is causing these properties to increase in
value. Something is contributing to the appreciation closc to the line.

Summary and Conclusions

The hypothesized relationships between the proximity variables (1/DLN, MOS/DLN)
and land value are demonstrated for the sample in this study. Models 1 and 2 clearly
establish that proximity to a power linc is associated with diminished selling prices. Both
models, however, show that this impact (i.e., reduced selling prices with greater proximity)
is diminished through time perhaps as the growth of trecs obscures the view of the electric
transmission lines or perhaps for other rcasons. As shown in Exhibit 2, the tower variable
1/DTWR, however, did not work exceptionally well, although a case can be made that the
negative impact of proximity to towers is significant. The variable MOS/DTWR proved
insignificant suggesting that the impact of towers does not diminish with time.

Model 3 establishes that easements have negative impacts on the values of property in
the sample. The result for the variable (1-ESMT)/DLN establishes that value increases
away from transmission lines on lots without the eascment. Therefore, this study
establishes that there are value effects due to the easement as well as those that relate purely
to the proximity of power lines.

In sum. this study establishes that the ncgative impact of power lines is large in close
proximity but declines as distance increases. Furthermore, the impact of the lines
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diminishes with time. Additionally, there may be a negative value impact of proximity to
towers, but this impact showed no significant signs of diminishing through time. Finally,
this paper demonstrates that the impact of transmission lines is not just related to the
casement. Rather, there is a proximity effect even for those properties that do not have the
easement,

References

[1] R.E.Allemann. On the Puzzle of the Power Line (letter). The Appraisal Journal (April 1968).

{2] R. Bigras, Real Estate Value Unaffected by High Tension Power Lines. Right of Way (April
1964), 11 16.

(3] C. D. Carll. Valuation of Power Line Right of Way. The Appraisal Journal (April 1956),
248 56.

(4] P. F. Colwell and K. W. Foley. Electric Transmission Lines and the Selling Price of
Residential Property. The Appraisal Journal (October 1979), 430-99.

[5] M. J. Derbes, Jr. The Effect of An Electric Transmission Line Through a Subdivision. Right
of Way (April 1968), 28-38.

f6} W. N. Kinnard, Jr. Tower Lines and Residential Property Values. The Appraisal Journal
{April 1967), 269 84.

[7] . P. S. Mitchell and J. R Webb. The Impact of High-Voltage Overhead Transmission
Lines on the Value of Real Property. Working paper, September 1989.

[8] L. Reese. The Puzzle of the Power Line. The Appraisal Journal (October 1967), 555-60.

SPRING 1990



Impact
Transmission

of Power
Lines on

Property Value%: A Case

|

Study

1

Studies have been conducted in an attempt to link electrom ‘

forms of cancer and other health risks. Each study has p
evidence as to the validity of this theory. This research pro,
the impact of power transmission lines on residential prop

ketability of real estate in Memphis and Shelby County,
edge of a possible connection between electromagnetic
such as cancer would probably have a profound effect on

etic radiation to some
uced differing levels of
t endeavors (o analyze
y values and the mar-

ennessee. Public knowl-
qhtlon and health risks
e real estate market for

homes located in close proximity to power transmission lifies.

The purchase of a home is often
the biggest single investment a
person will ever make. This is not
an investment that is taken lightly,
and any homeowner wants to pro-
tect the value and future benefits
of ownership.' Regular mainte-
nance, landscaping, and home ad-
ditions can protect and enhance the
value of property. External fac-
tors, however, such as the pres-
ence of adverse conditions or fea-
tures adjacent to property that are
beyond a homeowner's contml can
and do affect property values.? Ex-
amples of adverse external factors

1. American Inst. of Real Estate Appraisers, The Appraisal of Real
ican Inst. of Real Estate Appraisers, 1987), 35-41.

2. Ibid.

I

y!
are dumps, l:pindﬁlls, factories that
produce notse and bad odors,
neighbors who allow their property

to deteriorate
transmission
There are

and of course power
ines.
two ways in which

power transgission lines may ad-

|
versely affec

marketability
presence of i

t property value or
The first is the mere
he transmission tow-

ers, which ¢

eate an eyesore, as

well as eas

nents and encroach-

ments on pr.
somewhat lati
known. Sinc?
ies have been

perties. The second,
ent, is not as widely
the late 1970s, stud-
conducted to attempt

Hslang-te Kung, PhD, is currently associalc professor of geograph)
State University, Mcmphis, Tennessce. An author of several amclc
from the University of Tennessce at Knoxville and has seven ye:

experience.

Exr{m-. 9th ed. (Chicago: Amer-

? and planning at Memphis

Mr. Kung received a PhD
1 of environmental plunning
|

Charles F. Seagle is a real estate appraiser. He received a BA in g fgmphy from Memphis State

University.

This research was supported through grunts from the Memphis State
Programs and Memphis Area Association of Realtars Education F

|

tiversity Office of Sponsored
ouyidation.
[

/ / Hsic‘zing-re Kung, PhD, and Charles F. Seale

413




414

to determine whether there is any
connection between electromag-
netic radiation emitted by power
transmission lines and possxble
health hazards such as cancer.’ The
presence of these possible health
hazards, if known to the general
public, could certainly lead to a
decrease in demand for properties
located near transmission lines and
in tumn lower property values in
these areas.

LITERATURE REVIEW

The comerstone study of electro-
magnetic fields (EMFs) and their
connection with health hazards was
conducted in the 1970s by Nancy
Wertheimer and Ed Leeper in Den-
ver, Colorado.* In their study,
Wertheimer and Leeper compared
the EMF exposure of 344 children
who died of cancer over a 23-year
period from 1950 to 1973 with those
of an equal number of children who
did not get cancer born at approx-
imately the same time as the can-
cer victims. Wertheimer and Leeper
concluded that the children who
lived in high-exposure homes (i.e.,
homes in close proximity to the
power transmission lines) were two
to three times more likely to con-
tract some form of cancer, partic-
ularly leukemia, lymphomas, and
nervous system tumors, than were
the children who lived in lower ex-
posure homes (i.e., homes not in
close proximity to power transmis-
sion lines).

The results of this study ‘vere
greeted with both skepticism and
heightened interest in the research
community. Skeptics agreed that
too many assumptions were made
as to the intensities of EMFs, and
that actual measurements were not
made. Nonetheless, the results led
to more studies that used butter
control measures.

One such study was condu:ted
in the Denver metropohtan areu by
David A. Savitz.® Savitz's goal was
to replicate the study of Wertei-
mer and Leeper using more con-
trolled measures and a greater l:vel
of thoroughness. It was generilly
thought that this study would lis-
prove the results of Wertheimer and
Leeper. It merely improved and re-
fined them, however, giving greter
weight to the evidence that there
may be some connection betw :en
exposure to EMFs and some foims
of cancer.®

Other studies were expandec to
include electromagnetic radiation
emitied from household applian:es
such as han‘dryers and eleciric
blankets.” Still another study, con-
ducted in England, produced evi-
dence that persons living or wark-
ing near electromagnetic fields are
subject to more depression aml a
greater incidence of suicide.*

Research conducted by Kavet ¢nd
Banks indicated that EMFs do hi.ve
some effects on cell membranes ¢nd
tissues.” The biological respon.es
in vitro are sensitive, not only to
the magnitude of the radiation, but

3. Robert Pool, s There an EMF-Cancer Conncction?™ Scicnce, v. 249 (September 1990): 10)6-

1098.
4. Ibid.

. David A. Savitz and Debra L. Zuckerman, “Childhood Cancer in the Denver Metropolitan £ rea

1976-1983," Cancer, v. 59 (1987): 1539-1542.

. Pool, 1096-1098.
. David A. Savitz, Esther M. John, and Robent C. Kleckner, “Magnetic Field Exposure fiom

Electric Appliances and Childhood Cancer,” American Journal of Epidemiology. v. 131, nc. §
(19%0): 763-773.

. Stephen F. Perry, “Environmental Power-Frequency Magnetic Fields and Suicide,” Health Phys:cs,

v. 4] (August 1981): 267-277.

. Rabert . Kavet and Robent S. Banks, “Emerging Issues in Extremely Low-Frequency Elec ric

and Magnetic Field Health Research,” Environmental Research, v. 39 (1986): 386-404.
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also to the waveshape and fre-
quency of the radiation. On the
other hand, studies on animals and
humans are inconclusive. They fail
to produce results comparable with
the cell results and attest to the need
for more research.'®

In general, while all of the pre-
viously noted studies manifest
varying levels of health hazards in
relation to electromagnetic fields
(as a result of differences in con-
trol groups and measures as well
as techniques), they all suggest that
there is some evidence to support
a link between electromagnetic
fields and health problems such as
cancer.

METHODS AND
PROCEDURES

The study discussed in this article
was an attempt to analyze the spa-
tial relationships between power
transmission lines and property
values in Memphis and Shelby
County, Tennessee. Using power
line maps available from Memphis
Light, Gas, and Water (MLGW),
neighborhoods transected by high
tension lines were identified. Once
these areas had been identified, in-
dividual homes directly under or
adjacent to these power lines were
surveyed to collect data on real or
perceived influences on the prop-
erty’s value or marketability. This
survey addressed both the issue of
possible health hazards and the
negative aesthetic impact of power
lines.

Information was gathered con-
ceming any differences between
prices paid for homes directly un-
der or adjacent to power transmis-
sion lines, and prices paid for
homes in the same neighborhoods
but located further away from the
power transmission lines. The data
were gathered from recognized lo-

10. Maria A. Stuchly, “Human Expasure to Static and Time-Varyi

Physics, v. 51, no. 2 (1986); 215-225.

cal real estatd services (e.g., Chan-
dler and Chajdler Residential Re-
port, Memphis Association of
Realtors Muljple Listing System),
and used ¢ é'nparable types of
housing as they could be located.

All data gbtained through sur-
veys, res , and personal ob-
servations were used to formulate
a computeri map to show the
spatial distribution of residential
houses adja~‘3m to transmission
power lines " well as a comput-
erized datab e (i.e., attribute data
file) for the lsidential real estate
property, called a Geographic In-
formation Sygtem (GIS). Included
in the databage for the GIS are lo-
cations, distance to transmission
power lines, |square footage, type
of housing, and information listed
ultiple Listing Sys-
tem (MLS) gear the power lines.
{established by using
the GIS can easily be updated.

In addition jto the database con-
struction of residential real estate
value affcctexj by power lines, a
questionnaire was developed to
survey homepwners who lived in
houses directly adjacent to the

power tmnsu&ssion lines. The re-

sponses to thg following questions
were used to determine the amount
of influence the presence of power
lines has on Value.

1. When you purchased your
home, did you consider the
close proximity of the power
lines arjd towers as a nega-
tive influence either as an
eyesore||(aesthetic negative)
or as g potential health
hazard?

2. If so, did either factor influ-
ence theé|price you were will-
ing to pay for your home?

3. There if some evidence that
these types of power lines and
the elect}romagnetic radiation

“' Magnetic Fields,” Mealth

While all of tae
previously not:d
studies manife st
varying levels o»of

health hazards
in relation .o
electromagnet.’c
fields, they all
suggest thuat
there is some
evidence to
support a link
between
electromagnetic
fields and health
problems suc
as cancer.

415




416

they emitted may cause some
forms of cancer. Were you
aware of this when you pur-
chased your home?

4. If you had been aware of such
evidence (i.c., the possibility
of a link between the clectro-
magnetic field emissions from
power lines and somc can-
cers) would it have adversely
affected the price you would
have been willing to pay for
your home? or

Would this information
have caused you to look else-
where for comparable hous-
ing distant from power trans-
mission lines?

5. Do you think that if this in-
formation about the possible
link between power lines and
their electromagnetic fields
to cancers was more widely
publicized that the market for
homes located near such
power lines likely would
decline?

The results of this questionnairc
were compiled, analyzed, and rec-
onciled along with market infor-
mation into a summary and
conclusion."

DISCUSSION

The results of the survey provide
the basic information in this dis-
cussion. Of 80 homeowners in 2
adjacent neighborhoods in cast
Memphis and Shelby County who
were polled, 47 complete re-
sponses were received and ana-
lyzed. In response to question 1,
25 homcowners (53%) said that
they consider the presence of the
transmission lines and towers an
eyesore, while 22 (47%) did not.
In response to the second half of
the question, no homcowners con-

sidered the presence of the tians-
mission lines and towers as a pos-
sible health hazard. In other waords,
cvery single homeowner whe re-
sponded said they did not consider
the transmission lines or towers a
health hazard.

Of the 25 affirmative respoises
to question 2, 7 homeowners (28%)
said that the presence of transinis-
sion lines and towers affected the
price they were willing to pay for
their homes. The presence of
transmission lines and towers did
not affect the price 18 homeow 1ers
(72%) were willing to pay,
however.

Some interesting and enligh:en-
ing responses were receivec to
questions 3 and 4. Of the 47 hone-
owners surveyed, none had any
knowledge of the possible ¢vi-
dence connecting power transris-
sion lines to certain health risks such
as cancer. This led to questiot 4
and some predictable responses. If
these homeowners had been awnare
of the potential health risks asso-
ciated with the presence of the
electromagnetic fields emitted by
transmission lines, 41 (87%) said
that the price they had been willing
to pay for their home would have
been adversely affected or taey
would have looked in other arzas
for comparable housing. For two
respondents (4%), access to such
infonmation might have had an in-
fluence on the price paid for tteir
home or where they were will ng
to buy a home. Only one respon-
dent would not have changed citier
the price paid for the home or he
location of the home as a conse-
quence of such information.

The last question posed in the
survey was an opinion question. In
light of the information concerning
the connection between the clic-
tromagnetic fields of power trans-

1. K. William Chandler, Chandler und Chandler Residential Sales Report, Memphis and She by
County Homes, Duplexes, Condominiuwms, and Lots (1989 and 1990).
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mission lines to possible health risks
such as cancer, what did the home-
owners think would happen to the
market for homes located in close
proximity to power transmission
lines if this information were widely
publicized and known to the gen-
eral public? Forty-three respon-
dents (91%) said that they thought
the market for these homes would
decline, while one said that it would
have no effect on the market for
these homes.

An attempt was also made to
gather information concerning any
difference in prices paid for homes
directly adjacent to power trans-
mission lines and prices paid for
homes in the same neighborhoods
but further from the power trans-
mission lines. Information was ex-
tracted from the subject neighbor-
hoods using up-to-date sources
(1989~1990 Chandler & Chandler
residential reports), and using
comparable housing as located.

In neighborhood A, two subject
properties (i.e., properties adja-
cent to the power transmission lines)
sold for $54,759 ($46.28 per square
foot) and $55,350 ($49.64 per
square foot), respectively. Thesc
prices fall in line with three com-
parable properties (i.e., properties
of approximately the same age,
size, and quality, located in the
same neighborhood but not di-
rectly adjacent to the power trans-
mission lines). These threc prop-
erties sold for $56,900 ($44.66 per
square foot), $55,500 ($51.48 per
square foot), and $53,500 (3$48.28
per square foot), respectively. The
average price of the subject homes,
$55,054 (347.96 per square foot)
compares favorably with the com-
parable homes, with an average
price of $55,300 ($48. 14 per square
foot).

In neighborhood B, two subject
properties sold for $67,000 ($54.96
per square foot) and $65,000
($53.32 per square foot), respec-
tively. These prices are in line with

I

four comparable properties, which
sold for $68,500 ($53.64 per square
foot), $66,685 ($56.51 per square
foot), $67,500 ($55.19 per square
foot), and $65,500 ($51.65 per
square foot), respectively. The av-
erage price gf the subject homes
was $66.000’{($54.l4 per square
foot) and agA'n compares favora-
bly with the comparable homes av-
erage of $67,046 ($54.25 per square
foot). l

Any slight, difference in total
price or pricé| per square foot be-
tween the suil;)jecl homes and the
comparable hpmes should be at-
tributed to digerences in property
condition, style, or buyer prefer-
ence and sell F motivation. This is
supported by/a comparison of se-
lect groups of only comparable
properties an fthe resultant similar
slight price differences. These dif-
ferences are common in any real
estate market

CONCLUSION

Although lhelL is evidence that the
clectromagnetjc fields emitted from
power transmision lines may cause
some forms qf cancer and that the
presence of power lines and towers
are an eyesore, these results reveal
that the publi¢ in general is only
aware of thellatter. While survey
results indicafe little knowledge of
potential health risks, they indicate
a high degree of opinion change
once informed about such evidence.

Market evidence further sup-
ports the fact lthal there is a lack of
tge about any health
d with power trans-
mission lines| because no measur-
able price differences could be de-
tected betw&;en homes located
adjacent to power transmission lines
and comparahle homes located fur-
ther away. |,

More rescarch needs to be con-

ducted in thz’if;rea of electromag-

netic fields and their connection to

health risks. [The results must be

Kung/Seagle: Impact of Power Transmission Lines orJ iProperty Values
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more widely disseminated to the
general public. Further, develop-
ment in the future clearly should
be restricted in the vicinity of power

lines and should be kept a sijnif-
icant distance from power trans-
mission lines and towers."

2. Hsiang-te Kung and Paul M. Barelski, “Environmental Effecis of Eleciromagnetic Radiation

from Power Lines.” unpublished paper, 1990.
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